France) by using the NEFA -HR2 Olympus AU 400 Kit (mti-diagnostics GmbH, Idstein, 178
Germany) . The intra-assay CV was 6.2 % . 179
180

Statistics 181
The statistical evaluation of the blood data was performed using SPSS (Version 17.0., SPSS 182
Inc., Chicago, IL, USA). All the data (IGF1, IGFBP2 and -3, and NEFA) were tested for 183 normal distributions using the Kolmogorow-Smirnow test, as modified by Lilliefors (1967) , 184
and by a visual inspection of the histograms. The BCS and IGF1 concentrations were tested 185 for differences between the three sampling periods using Student's t-test. Health status was 186 tested for significant differences using Fisher's exact test or a chi-square test. A relative risk 187 assessment was performed to evaluate the potential uses of IGF1, IGFBP2 and NEFA as risk 188 markers for pp diseases. A logistic regression model was developed (odds ratio), and a 189 receiver operating characteristics (ROC) curve was constructed to determine the highest 190 possible sensitivity and specificity. The Youden-Index was calculated using the following9 formula: sensitivity + specificity -1. A P-value of < 0.05 was considered significant, and a P-192 value between 0.05 and ≤ 0.10 was classified as a statistical tendency. 193
RESULTS
195
Diseases 196
A total of 189 (50.1 % ) cows developed production diseases pp, whereas 188 cows (49.9 % ) 197 remained healthy during the transition from late pregnancy to early lactation. Of the diseased 198 cows, 73 (34 % ) had metabolic diseases, and 142 (66 % ) had diseases of the reproductive 199 system (Table 3) . 200
201
Body Conditioning Score and Milk Yield 202
The BCS of the cows was 4.3 ± 0.03 before calving and decreased pp ( + 3 wk: 3.2 ± 0.03; 203 and + 4 wk: 3.1 ± 0.03; P < 0.01). The mean BCS remained constant between 3 and 4 weeks 204 pp ( P = 0.13). Calving occurred at 281 ± 5 days after AI. The mean ap BCS of the healthy 205 cows was comparable to the cows that developed any production disease after calving (4.30 ± 206 0.04 vs. 4.22 ± 0.05; P = 0.21). In the cows that developed fatty liver disease after calving (n 207 = 5), the BCS was ap higher (4.90 ± 0.10; P < 0.01) compared with the healthy cows. The 208 mean milk yield in the previous lactation of the healthy cows was comparable to that in the 209 cows that developed any production disease after calving (11,279.3 ± 131.1 vs. 11,145.3 ± 210 145.2 kg; P = 0.49). No significant association between the previous milk yield and the 211 occurrence of any pp production disease was found. 212 213
Insulin-like Growth Factor 1 214
In total, the IGF1-concentrations of all the cows ap were higher (88.6 ± 1.5 ng / mL; P < 0.01) 215 compared with pp + 3 wk (50.4 ± 1.4 ng / mL) and + 4 wk (53.5 ± 1.3 ng / mL). The cows 216 with a greater loss in BCS between ap and + 3 wk (BCS loss > 1, n = 213) compared with the 217 10 cows with a smaller BCS loss (BCS loss ≤ 1, n = 164) showed comparable IGF1 218 concentrations before calving (90.2 ± 4.8 vs. 91.5 ± 4.0 ng / mL, respectively, P = 0.68) but 219 had lower IGF1 concentrations at + 3 wk (44.9 ± 1.8 vs. 55.7 ± 2.1 ng / mL, respectively, P < 220 0.01) and at + 4 wk (48.1 ± 3.5 vs. 57.4 ± 3.6 ng / mL, respectively, P < 0.01) after parturition. 221 222 IGF1 as a predictive marker for postpartum ketosis. The cows that remained healthy after 223 parturition had higher IGF1 concentrations ap (91.5 ± 1.9 ng / mL) compared with the cows 224 that developed production diseases (ap 85.7 ± 2.2 ng / mL) (P = 0.05). However, after 225 parturition, the healthy cows had similar IGF1 levels ( + 3 wk, 51.0 ± 1.9 ng/mL; + 4 wk, 53.9 226 ± 1.8 ng / mL) compared to the cows that developed production diseases ( + 3 wk, 49.7 ± 2.2 227 ng / mL; + 4 wk, 52.9 ± 1.9 ng / mL) (P = 0.64 and P = 0.70). The cows with pp clinical 228 ketosis had lower IGF1 concentrations ap than the cows that remained healthy after 229 parturition (P < 0.01). The IGF1 concentrations of the cows with other diseases were 230 comparable to the concentrations in the healthy cows ( Figure 1 , P > 0.05). The ROC-analysis 231 revealed a significant association between IGF1 and ketosis (P < 0.01), the sensitivity of the 232 ap IGF1 concentration as a marker for pp ketosis was 0.87, the specificity was 0.43, the 233 positive predictive value (PPV) was 0.91 and the negative predictive value (NPV) was 0.35. 234
The threshold for distinguishing healthy cows from cows with clinical ketosis was 61.7 ng / 235 mL (Youden-Index = 0.31). The maximal Youden -Index was 0.45 and was found at a cutoff 236 that developed a production disease after calving. Detailed studies on the differences between 270 cows selected for either low or high ap IGF1 levels have revealed that NEFA concentrations 271 increased after the IGF1 concentration was already very low (Piechotta et al., 2013 (Piechotta et al., , 2014 . 272
Elevated GH in catabolic conditions also has a lipolytic potential combined with 273 catecholamines and low insulin levels and may thus be related to increased NEFA values 274 
